Structural and functional analysis of the origin of replication of mitochondrial DNA from Paramecium aurelia : II. A-T rich repeat units serve as autonomously replicating sequences.
Replication of mitochondrial DNA in Paramecium aurelia involves the formation of a covalent crosslink at one end of this linear molecule and proceeds unidirectionally, producing a dimer consisting of two head to head monomers. The initiation regions within the dimer molecules have been sequenced and shown to be palindromic except for a central nonpalindromic A+T rich sequence, arranged in direct tandem repeats. This nonpalindromic region (see accompanying paper) has been identified as the cross-link which converts the initiation terminus into a continuous sequence. In this study, yeast transformation was used to assay the dimer initiation regions of P. aurelia mtDNA for the presence of autonomously replicating sequences. P. aurelia mtDNA fragments from species 1 and 4 were cloned into the yeast vector YIP5 and the hybrid plasmids (YPaM) were used to transform yeast. The dimer initiation regions from both species promoted high frequency transformation and extrachromosomal maintenance of YPaM plasmids. Subcloning analysis of the ARS-containing mtDNA fragments indicates, specifically, that the nonpalindrome, repetitive sequences are responsible for the autonomously replicating properties of YPaM plasmids.